Abstract: Physical activity (PA) plays a crucial role in reducing the risk of non-16 communicable diseases (NCDs). We investigated intergenerational physical activity level 17 (PAL) among first and second generation Sikh Punjabi male subjects (n=137), recruited 18 from two Sikh temples in Medway, UK. Employing a cross sectional survey PA was 19 quantified using the validated Global PA Questionnaire (GPAQ). Data were analysed using 20 SPSS 20 and Epi Info software. 91% of the subjects were classified as overweight. Mean 21 physical activity level (PAL) range was sedentary to low levels of PA (1.45 -1.60).
Introduction 30
Physical activity (PA) can reduce the risk of premature death from cardiovascular disease and type 2 31 diabetes and sustain a healthy lifestyle [1] . Physical inactivity is associated with increases in serum 32 insulin and insulin resistance, triglycerides, BMI and increased risk of hypertension [2] . In the UK 150 33 minutes per week of moderate activity or 75 minutes per week of vigorous activity to attain the 34 beneficial effects of PA are recommended [2, 3] . Exercise for 30 min/day to 60 min/day helps to 35 reduce total and abdominal fat and improve metabolic profiles [4] . Moreover, PA can independently 36 
Data collection 130
Subjects were interviewed using the GPAQ; each interview lasted approximately 20 minutes and was 131 conducted in English with Punjabi translation where required by the bilingual primary investigator. 132
Interviews took place in a quiet room provided at the Temple study site where subjects were invited for 133 the study and interviews were undertaken in confidence. 134 135
Data handling and analysis 136
The data was collated, grouped and presented in the form of tables. Data were entered into Microsoft 137
Excel (2010) All variables were tested for normal distribution using Shapiro Wilk test. Descriptive statistics were 148 performed and more specific significance testing using student t-test (both paired and independent) 149 was employed based on the variable set of significance. Z-tests were conducted to test the significance 150 of observed differences between the first generation and second generation parameters. Results of 151 quantitative analyses obtained are presented as means (with standard deviation and 95% confidence 152 intervals). Intergenerational differences of variables were computed. Differences of means compared 153 using the Z-test, were considered to be statistically significant at p values of ≤ 0.05. Types of activity were classified based on GPAQ WHO STEPS analysis guidance [17, 18, 19] .
Ethics statement 156
This study was conducted according to guidelines laid down in the Declaration of Helsinki and all 157 procedures involving human subjects were approved by the University of Greenwich, Research Ethics 158
Committee (UREC/10/11.4.5.2). Permission and cooperation was also granted in writing by the leaders 159 (Granti-Ji) at two Sikh temples in Medway, Kent. Subjects provided written informed consent. 160
Results 161
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162
PA among Male Sikh Punjabi Population 163
Self-reported PA among adult male Punjabi Sikh migrants (n=137) in Medway, Kent are reported. 164
Comparisons are reported for the total study sample and intergenerational comparisons (between first 165 and second generation subjects). The components of PA including employment/work transport and 166 non-occupational activities (i.e. recreational) and their contributions to PA levels in relation to age 167 groups of five year intervals are presented in Table 2 quantified in MET-Minutes per week. 
Comparison of Total Daily Energy Expenditure due to different activities across age groups 171
The quantification of energy costs of individual PA based on the conversion from METs to energy 172 equivalents in kilocalories (i.e. 1 MET = 1kcal / kg /hr.) and age-group comparisons is presented in 173 The data in Table 4 show that all age groups were in positive energy balance except for the 46 -50 203 age group which was in negative energy balance but with a very large SD value showing wide intra-204 group variation. All age groups had excess energy intake over expenditure (EB) of at least 300 kcal 
Intergenerational Comparisons of Energy Intake and Expenditure 222
The PAL values in (-184.96, 748.47 ). These differences suggest that both groups expend energy to similar 237 extents. However, the 2nd generation's energy intake significantly exceeds that of the 1st, and that is 238 the main source of difference between these two largely sedentary inter-generational groups in this 239 male genetically, culturally and religiously homogenous population. Type of occupation among the 240 Sikh Punjabi population living in Medway is presented in Table 6 and indicates largely sedentary 241 activity by the majority. 242 Province has the highest rate of overweight and obese people at just over 30% in the whole of India, in 268 a country where 70% of the population is purported to be engaged in manual labour [27] . 269
Additionally, PA due to transport (e.g. walking, cycling to and from work) is likely to be much higher 270
in India than among their counterparts in the UK [25] . 271
Energy intake and expenditure comparisons ( Table 4 ) show clearly that this population is in positive 272 energy balance across the different age groups and both generations. The second generation has a 273 significantly higher energy intake (p=0.045) compared to the first generation and have a higher BMI 274 ( Sikh Punjabi male is less physically active than the first generation, a result which is contrary to that 284 previously reported [10] . Furthermore, given the three-fold increase in the prevalence of overweight 285
and observed in the sample population (compared to their aged-matched cohorts in the Punjab, India), 286 of particular importance as a risk factor is the possible impact of long term migration and a change of 287 environment on physical growth, food-related behaviours, occupational differences and sedentariness 288 in this homogeneous migrant adult male population, originating from the Indian Punjab and domiciled 289 in the UK. 290
291
It is clear from this research that there are intergenerational differences in PA levels in a homogeneous 292 group of migrant male adults, and despite differences in social exposure e.g. education, social mobility, 293 employment in incomes, we cannot assume the second generation will be more active as they are 294 influenced by other motivators or barriers to PA including the environment. This may be suggestive of 295 the closely linked nutrition transition observed across the world, including India [30] . The very types 296 of occupation and low levels or work-related PA especially among the second generation underscores 297 a need to examine ways to address overweight and obesity risks through targeted work-based 298 interventions. 299 300 Cultural barriers have been implicated as one of the barriers to PA among SA females [1] in relation to 301 cultural barriers which may in themselves influence parental encouragement and promotion of PA 302 among their growing female children, which may similarly be the case for a physically inactive father 303 -although there is no evidence to support this for south Asian males. Whilst some social-cultural and 304 environmental barriers to increasing physical activity may be common among the SA communities in 305 the UK, they are by no means unique or exclusive. Indeed, Jepson et al [1] suggest that interventions 306 should focus on motivations rather than the well documented barriers. This includes group based 307 activities, an approach which has also been successful in dietary change in relation to obesity and 308 weight management elsewhere. 309
310
This research has a number of limitations due to the potential bias of the sample and thus the limited 311 external validity restricting its application to a general population. However, it does present a useful 312 contribution to the development of our knowledge of PA patterns in this often hard to research group 313 of participants in the UK. 314
315
Tackling the problem of obesity and chronic disease risk in population groups such as this one would 316 require concerted, culturally and religiously targeted, focused and contextualized behaviour change 317 programs including physical activity, lifestyle coaching and dietary behaviour change activities in 318 convivial community settings such as temples which provide an opportunity to reach target groups. 319
The successful recruitment of males in this study through the medium of a religious environment i.e. a 320
Sikh temple, suggest that this is a useful place to develop and deliver such interventions for maximum 321 outreach and impact. 322 
